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OUTLINE

ää GoalsGoals

ää Continuous dwellContinuous dwell

ää Subaperture analysisSubaperture analysis

ää Application to polarimetric dataApplication to polarimetric data

ää Audio encodingAudio encoding

ää SummarySummary
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Goals and ApproachGoals and Approach

ää GoalsGoals
ää estimate scatterer changes across the SARestimate scatterer changes across the SAR

phase history (i.e., along the sensor’s path)phase history (i.e., along the sensor’s path)
ää aspect-dependent scatteringaspect-dependent scattering
ää target-geometry changes during acquisitiontarget-geometry changes during acquisition

ää apply to multiband; e.g., polarimetric, dataapply to multiband; e.g., polarimetric, data

ää ApplicationsApplications
ää target detection & recognitiontarget detection & recognition
ää continuous-dwell imaging of transient eventscontinuous-dwell imaging of transient events

ää ApproachApproach
ää sub-aperture analysissub-aperture analysis
ää pixel-stability mappingpixel-stability mapping
ää analysis of multiband decomposition productsanalysis of multiband decomposition products

∆θ
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Continuous-dwell ImagingContinuous-dwell Imaging

ää Detection of eventDetection of event
ää Coarse-to-fine analysisCoarse-to-fine analysis

ää Spatio-temporal event detectionSpatio-temporal event detection
ää Time-frequency analysis after event detectionTime-frequency analysis after event detection

ää Characterization of eventCharacterization of event
ää OnsetOnset
ää DurationDuration
ää Target motion/vibrationTarget motion/vibration
ää Location: on or near targetLocation: on or near target
ää Detection of sub eventsDetection of sub events
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Continuous-dwell CONOPSContinuous-dwell CONOPS

PRE EVENT EVENT POST EVENT

SAR 
phase 
history
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Sub-aperture AnalysisSub-aperture Analysis
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Sub-aperture Analysis: Example

T72 @ 45 deg
magnitude

red     = left aperture
green = middle aperture
blue   = right aperture

aperture-dependent scatterer properties can be quantified 
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Peak Movement Across AperturePeak Movement Across Aperture

Peak Movement:Peak Movement:
ää Trace sub-aperture peak centers through volumeTrace sub-aperture peak centers through volume
ää Estimate peak-location uncertainty from movement of centersEstimate peak-location uncertainty from movement of centers
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Pixel Stability Maps: T72 ExamplePixel Stability Maps: T72 Example

12 frames 16 framesfull-aperture, upsampledfull-aperture, overview

20 frames 24 frames 28 frames 32 frames
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Weighting with Stability Maps:
M35 Example (measured data)
Weighting with Stability Maps:
M35 Example (measured data)

ää Cross-range artifacts (e.g., sidelobes) canCross-range artifacts (e.g., sidelobes) can
be suppressed by the stability mapbe suppressed by the stability map
ää e.g., M35 truck bede.g., M35 truck bed

X =

16-frame weights45 deg aspect, sqrt(amp) weighted original
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Polarimetric Decomposition:
Alpha, Entropy Overview (Cloude)

Polarimetric Decomposition:
Alpha, Entropy Overview (Cloude)

ää Alpha Alpha α, α, BetaBeta β β
ää αα is measure of scatter type,  is measure of scatter type, ββ is related to scatterer orientation is related to scatterer orientation
ää Derived from eigenfunctions of neighborhood scattering matrixDerived from eigenfunctions of neighborhood scattering matrix

ää Entropy HEntropy H
ää Measure of polarization purityMeasure of polarization purity
ää H = 0: pure state; H = 1: depolarizedH = 0: pure state; H = 1: depolarized

display
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(saturation)
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(hue)
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Alpha, Entropy Analysis:
ADAS Sensor

Alpha, Entropy Analysis:
ADAS Sensor

alpha alpha - entropyentropy

sqrt|V V|

Dihedrals

Vehicle

Trihedral

Dihedral

alpha - ent - int

sqrt|all bands| |HV|,|HH|,|VV| |HH-VV|,|HV|,|HH+VV|

3 x 3 window used 
for α, H analysis

β’ = 23 deg
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Subaperture Analysis of α, β, H:
C060 Dihedrals, Dipole

Subaperture Analysis of α, β, H:
C060 Dihedrals, Dipole

Plots of α (red), β (green), entropy (blue) vs sensor position along flight path  
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Plots of α (red), β (green), entropy (blue) vs sensor position along flight path  

Subaperture Analysis of α, β, H:
C060 Rotating Dihedral, Trihedral, Clutter

Subaperture Analysis of α, β, H:
C060 Rotating Dihedral, Trihedral, Clutter
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Audio Encoding of SAR DataAudio Encoding of SAR Data
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Audio Encoding of Slowtime-
Crossrange Space

Audio Encoding of Slowtime-
Crossrange Space

ää GoalGoal
ää Utilize sound as an aid in detecting and characterizing events:Utilize sound as an aid in detecting and characterizing events:

frequency encode events and range line of eventsfrequency encode events and range line of events

project along
crossrange

time-frequency
images

range-
dependent

carrier

frequency
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sum to
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final sound
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SummarySummary

ää Object changes during a SAR acquisition canObject changes during a SAR acquisition can
be detected & characterizedbe detected & characterized

ää Pixel stability applicationsPixel stability applications
ää Create visual image of stable / changing regionsCreate visual image of stable / changing regions
ää Define Define featurefeature stability stability
ää Remove/suppress certain imaging artifactsRemove/suppress certain imaging artifacts

ää Application to polarimetric dataApplication to polarimetric data
ää Analyze decomposition products over the apertureAnalyze decomposition products over the aperture
ää Stability, motion, orientation changesStability, motion, orientation changes

ää Audio encoding of changes during acquisitionAudio encoding of changes during acquisition
under investigationunder investigation


